Cytoplasmic mRNA-protein complexes of chicken muscle cells and their role in protein synthesis.
Irradiation of chicken muscle cells with ultraviolet light (254 nm) to cross-link RNA and protein moieties was used to examine the polypeptide complements of cytoplasmic mRNA-protein complexes (mRNP). The polypeptides of translationally active mRNP complexes released from polysomes were compared to the repressed nonpolysomal cytoplasmic (free) mRNP complexes. In general, all of the polypeptides present in free mRNPs were also found in the polysomal mRNPs. In contrast to polysomal mRNPS, polypeptides of Mr 28 000, 32 000, 46 000, 65 000 and 150 000 were either absent or present in relatively smaller quantities in free mRNP complexes. On the other hand, the relative proportion of polypeptides of Mr 130 000 and 43 000 was higher in free mRNPs than in polysomal mRNP complexes. To examine the role of cytoplasmic mRNP complexes in protein synthesis or mRNA metabolism, the changes in these complexes were studied following (a) inhibition of mRNA synthesis and (b) heat-shock treatment to alter the pattern of protein synthesis. Actinomycin D was used to inhibit mRNA synthesis in chick myotubes. The possibility of newly synthesized polypeptides of cytoplasmic mRNP complexes being assembled into these complexes in the absence of mRNA synthesis was examined. These studies showed that the polypeptides of both free and polysomal mRNP complexes can bind to pre-existing mRNAs, therefore suggesting that polypeptides of mRNP complexes can be exchanged with a pool of RNA-binding proteins. In free mRNP complexes, this exchange of polypeptides is significantly slower than in the polysomal mRNP complexes. Heat-shock treatment of chicken myotubes induces the synthesis of three polypeptides of Mr = 81 000, 65 000 and 25 000 (heat-shock polypeptides). Whether this altered pattern of protein synthesis following heat-shock treatment could affect the polypeptide composition of translationally active polysomal mRNPs was examined. The results of these studies show that, compared to normal cells, more newly synthesized polypeptides were assembled into polysomal mRNPs following heat-shock treatment. A [35S]methionine-labeled polypeptide of Mr = 80 000 was detected in mRNPs of heat-shocked cells, but not of normal cells. This polypeptide was, however, detected by AgNO3 staining of the unlabeled polypeptide of mRNP complexes of normal cells. These results, therefore, suggest that the assembly of newly synthesized 80 000-Mr polypeptide to polysomal mRNPs was enhanced following induction of new heat-shock mRNAs. The results of these studies reported here have been discussed in relation to the concept that free mRNP complexes are inefficiently translated in vivo.(ABSTRACT TRUNCATED AT 400 WORDS)